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ABSTRACT

Bioactive substances are responsible for therapeutic properties of the plant in folk medicine.

They have actions in the body that may promote good health. They are being studied in the

prevention of disease. The present investigation is focused on screening of bioactive

substances present in the various parts (leaves, stems, and grains) of Solanum nigrum.

Qualitative tests for the presence of phytochemicals in different extracts using solvants with

different polarity such as methanol, chloroform, petroleum ether and aqueous extracts.

Phytochemical investigation indicated the presence of various groups of compouds including

alkaloids, flavonoids, tannins, coumarins, sterols and triterpenoids, saponins. Solanum nigrum

L. acts an important role in traditional medicine and represent natural source of biactives

compounds.
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1. INTRODUCTION

The world is witnessing in recent years, a growing interest in medicinal plants, which are a

natural source of remedy and which are used since ancient times in traditional medicine [1, 2].

Solanum nigrum L. has been selected as there were not so many studies about it previously in

Algeria. It is widely used in the traditional treatment folk, it is one of the largest and the most

variable group of species in the genus Solanum, commonly known as Makoi or black

nightshade and Black Berried too. This plant is native to Eurasia, and introduced later in

America, Australia and South Africa; is an annual herbaceous plant usually grows as a weed

in moist habitats in different kinds of soils, including dry, stony, shallow, or deep soils [3].

Phytochemicals are responsible for pharmacological properties of the plant [4, 5]. the purpose

of this study is to identify the chemical content of the different parts of the plant from

differents extracts polarity.

2. MATERIALS AND METHODS

2.1. Preparation of plant material

The three parts (leave, stems and grains) of Solanum nigrum L. were collected in October

2017 from Debila (EL Oued). This plant was identified by the Boutanist Halis Youssef

(Biology Department, University of El Oued, Algeria). They were cleaned from insects,

coarse parts and gravel. Then, they were divided into small parts to facilitate drying. They

were stirred twice a day without exposure to the sun for a long time. After drying step, all

parts were crushing separately into powder to prevent it from being rotten [6,7].

2. 2. Preparation of Extracts

3gms of each powder (leaves, stems and grains) were macerated separately in flasks with 50

ml of each solvent (Ethanol, Distilled water, Chloroform, Petroleum ether). These flasks were

allowed to stand for 2 hours and filtered using Watmann No.1 filter paper. The filtrates

obtained were used for the screening of secondary metabolites following standard procedures

with some modifications [8-11].

2. 3. Phytochemical analysis

Tests for Alkaloids

Mayer’s test: 1ml of each extract was added with a few drops of Mayer’s reagent (5g of KI
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and 1.36g of HgCl2 were dissolved in 100 ml of Distilled water). Formation of yellowish

white color precipitate is a sign of the presence of alkaloids.

Wagner’s test: 1ml of each extract was mixed with equal volumes of Wagner’s reagent (2g of

KI and 1.27g of I2 were dissolved in 100 ml of Distilled water). Formation of red brown

precipitate indicates the presence of alkaloids.

FeCl3 test: 1ml of each extract was added to a few drops of ferric chloride solution.

Deposition of yellow precipitate indicates the presence of alkaloids.

Tests for Flavonoids:

Shinoda’s test: 1ml of each extract was added to a little of magnesium and a few drops of

concentration chlorohydride acid were carefully along the walls of the tube. Appearance of

red color indicates the presence of flavonoids.

NaOH test: 1ml of each extract was put in test tube and added to sodium hydroxide solution.

The change of the color of extract to yellow indicates the presence of flavonoids.

Tests for Tannins:

0.5 ml of each extract was mixed with 1 ml of Distilled water then treated with few drops of

FeCl3. Formation of green precipitate indicates the presence of tannins.

Test for Coumarins:

2 ml of each extract was taken in separate tubes added to 3 ml sodium hydroxide solution

NaOH (10%); the appearance of yellow color indicates the presence of coumarins.

Test for sterols and triterpenoids:

Salkowski test: 1 ml of each extract was added to 5ml of chloroform. 1ml of concentrate

H2SO4 was added to the mixture carefully along the walls of the tube. The formation of scarlet

red color in the lower layer indicates the presence of sterols.

Liebermann-Burchard test: 1 ml of each extract was added to a few drops of acetic

anhydride solution, and a few drops of concentrate H2SO4 were added carefully along the

walls of the test tube. Formation of red brown ring indicates the presence of triterpenoids. The

appearance of green color indicates the presence of sterols.

Test for Saponins

5ml of each extract is taken in a test tube and shaken vigorously to obtain a stable froth. To
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this frothing solution, 5-6 drops of oil was added. Formation of an emulsion indicates the

presence of saponins.

3. RESULTS AND DISCUSSION

Preliminary phytochemical screening test results are shown in the tables below: One of the

essential aims of a phytochemical test is to detect the different families of secondary

metabolites existing in the studied part of the plant by qualitative characterization reactions

[13]. Qualitative phytochemistry based on color reactions or precipitation by specific

chemical reagents performed on the extracts [14].

3.1. Extracts of leaves

The Table 1 shows test results on preliminary phytochemical screening of leaves extracts of

Solanum nigrum L., the analysis revealed the presence of flavonoids, sterols in all extracts,

alkaloids and coumarins are present in ethanol and distilled water extract, tanins are absent

only in petroleum ether extract, saponins are present only in chloroform extract and

triterpanoids are absent in all extracts.

Table 1. Preliminary Phytochemical Results of leaves

Petroleum

ether

extract

Chloroform

extract

Distilled

water

extract

Ethanol

extract

Extracts

Phytochemical test

+-++Mayer’s testT
ests for F

lavonoids

++++-++Wagner’s test

++--+FeCl3 test

--++-Shinoda's test

T
ests for

A
lkaloids
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--++NaOH test

-+++++Tests for Tannins

--++Test for Coumarins

+-++++Salkowski

Test

Sterols

T
est for Sterols and

T
riterpenoids

++-+

Liebermann-

Burchard

test

Sterols

----Triterpenoids

-+++--Test for Saponins

(-) absent, (+) present, (++) medium present, (+++) strongly present.

3.2. Extracts of stems

The Table 2 displays the results of phytochemical analysis of stems extracts of Solanum

nigrum L. which consists the presence of flavanoids in all the extracts except distilled water

exract, the absence of alkaloids only in petroleum ether extract. Further the presence of tanins

in ethanol and chloroform extract, the presence of coumarins in ethanol and distilled water

extracts, sterols appeared in all extract, they are absent in chloroform extract, saponins are

strongly present in chloroform extract and triterpanoids are just present in ethanol extract.
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Table2. Preliminary Phytochemical Results of stems

3.3. Extracts of grains

Preliminary phytochemical results of grains extracts of Solanum nigrum L. Wich are

represented on Table 3 shows the presence of flavanoids in all extracts, the absence of

Petroleum

Ether

extract

Chloroform

extract

Distilled

water

extract

Ethanol

extract

Extracts

Phytochemical test

---+Mayer’s testT
ests for F

lavonoids

++--Wagner’s test

----FeCl3 test

----Shinoda's test

T
ests for A

lkaloids

-++++NaOH test

-+-+Tests for Tannins

--++++Test for Coumarins

--++Salkowski

Test

SterolsT
est for Sterols and

T
riterpenoids

+--+

Liebermann-

Burchard

test

Sterols

---+Triterpenoids

-+++--Test for Saponins

(-) absent, (+) present, (++) medium present, (+++) strongly present.
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alkaloids only in petroleum ether extract. Furthermore coumarins and tanins are just in

ethanol and distilled water extracts, the sterols are absent just in distilled water extract,

triterpanoids are present in ethanol and petroleum ether extract, saponins are disappeared in

all extracts except the chloroform extract wich are strongly present.

Table3. Preliminary Phytochemical Results of grains
Petroleum

ether

extract

Chloroform

extract

Distilled

water

extract

Ethanol

extract

Extracts

Phytochemical test

--++++Mayer’s test

T
ests for F

lavonoids

++++--Wagner’s test

-+--FeCl3 test

--+++Shinoda's testT
ests for

A
lkaloids

-++++++NaOH test

--++++Tests for Tannins

--++++Test for Coumarins

---+++Salkowski

Test

Sterols

T
est for Sterols and

T
riterpenoids

+++-+++
Liebermann

-Burchard

test

Sterols

++--+++Triterpenoids

-+++--Test for Saponins

(-) absent, (+) present, (++) medium present, (+++) strongly present.
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The results of the phytochemical analysis carried out on the different solvents of different parts

of Solanum nigrum L. They showed the presence of certain active compounds; alkaloids,

flavonoids, terpenes, tannins, saponins, coumarins and sterols. These results are consistent with

the literature [1, 15]. The various results in the above refer to selective solvents and may be

due to the interaction of the phyto constituents with the solvent system and natural such as

polarity. In this study Solanum nigrum L. contains different bioactive substances wich have

different pharmacological properties  and which protect  the plant against damage, hence

Solanum nigrum L. palys a significant role as medicinal agent and natural source of active

compounds for developed therapeutic section.

4. CONCLUSION

Phytochemicals analysis results revealed that certain parts of Solamun nigrum L. gave a

positive test for a presence or negative test for absence of secondary metabolites wich

includes alkaloids, saponins, tannins, Coumarins, Terpenoids, Flavnoids. Moreover, the

chosen solvent system and the method for extraction may affect the quality and quantity of

phytochemicals in the plant extracts, based on the results of the qualitative detection of parts

of Solanum nigrum L.
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